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Water Needs for the Future
VED P. NANDA*

Water is crucial to every type of human endeavor, indeed
to human life itself. Water resources, while renewable, are limited. The drought situations in the Sahel in the early 1970s, in
Western Europe in 1976, and in the United States in 1977 have
merely accentuated the long-term problems of imbalance
caused by short supply and increasing demand for water. These
problems are likely to become critical unless urgent and immediate action is taken both to increase and to conserve existing
supplies of water resources.
A desirable first step is the recognition that problems of
water resources are not merely of regional or national concern
but are of worldwide concern. For example, the recent United
Nations conferences on global issues, especially those on the
environment, food, and human settlements have emphasized
the crucial role of water in the quality of life of all the world's
inhabitants. The 1977 U.N. Water Conference has further focused world attention on the need for safe drinking water, for
irrigation water, and for coordinated regional and global policies, planning, and action to meet the water demands of a
growing world population.
As the population grows and the demand for clean water
accelerates, choices must be made as to how to allocate, distribute, conserve, and augment existing water resources. Since
the choices that are made will directly affect the lives and
livelihoods of all citizens of the world community, these choices
should be made by a public which is informed and knowledgeable about the nature of competing claims, interests, and values,
and is aware of the complex issues which need to be intelli* Professor of Law, University of Denver College of Law; Chairman, Water Needs
for the Future Conference, University of Denver, Oct. 8-9, 1976.
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gently considered and weighed before policies are formulated
and action is undertaken.
Water Needs for the Future is designed to stimulate interest in these issues, to broaden the focus of discussion to a full
range of legal, political, economic, social, technological, and
ethical considerations, to increase the body of knowledge upon
which future choices will be made, and to serve as a starting
point for ongoing discussion among all sectors of the public.
Most of the essays in this volume were originally presented
at the conference, "Water Needs for the Future: Colorado, the
United States and the World," sponsored by the University of
Denver College of Law in October 1976. Nearly 500 attorneys,
engineers, planners, public officials, academicians, and concerned citizens assembled in Denver to discuss the local,
regional, national, and international aspects of water problems. The conference brought together participants with diverse backgrounds, skills, and disciplines, and the outcome of
the various panels, workshops, and informal sessions was a
heightened understanding and awareness of the full range of
social, political, economic, legal, and ethical considerations
which affect decisionmaking in water resource management.
A number of highly qualified experts contributed papers
and commentaries which provide the necessary framework for
the discussion of these issues. Thomas Oliver, the Executive
Secretary of the U.N. Water Conference, sets the stage for such
discussion. He makes a strong plea for identification and clear
understanding of the underlying issues of the global water crisis
and for rational conduct and behavior on the part of nation
states in the management of water resources.
Papers, case studies, and commentaries which follow Mr.
Oliver's presentation are conveniently divided into three parts:
(1) legal; (2) political and economic; and (3) technological.
In setting the legal framework, the first paper surveys the
emerging trends in the international legal and institutional
contexts in which water resource questions are being addressed. An appraisal of the trends in decision leads the author
to conclude that "[tihe common interest in the optimal utilization of international waters demands a definite worldwide
move toward integrated basin management, administration,
and development." Professors Frank Trelease and George
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Radosevich have made valuable contributions in their studies
of the various national legal systems throughout the world.
Jerome Muys addresses the question of interstate allocation
of water, concluding that the federal-interstate compact concept provides the greatest efficiency and equity in allocation
amongst states. Raphael Moses examines the important issue
of transmountain diversion, concluding that such interbasin
transfers, while often of great value in distributing sorely
needed water resources, face serious obstacles. The commentaries by Michael White and Robert Emmet Clark reflect the
consensus position of the conference that legal and institutional mechanisms must be developed to allow for greater
public input in the decisionmaking process and increased public management of scarce water resources.
The next section offers a detailed study of the political and
economic contexts in which decisions regarding allocation of
water are made. Senator Gary Hart presents an overview of the
political and economic aspects of water problems, calling for
greater public participation in the decisionmaking process.
Federal-state relations are examined by Professor Henry Caulfield, a former federal official, who concludes that much of the
federal apparatus should be dismantled, leaving the bulk of
water development to the states. Professor Timothy Tregarthen then analyzes the economics of water allocation, recommending changes to increase the efficiency of the allocation
system. A nonmarket model for evaluating the social impacts
of resource decisions, which often go unevaluated for lack of a
means to do so, is suggested by Professor David Freeman.
A series of case studies further elaborates the political and
economic issues of resource management. David Lavender examines the historical development of water law and systems in
the western United States, while Ival Goslin details the impact
on Colorado of equitable apportionment with sister states.
Governor Richard Lamm of Colorado further analyzes the need
for comprehensive planning of water use and development and
the interrelationship of water planning to land use and other
resource planning. The relationship of surface to groundwater,
one of the key questions facing water planners, is examined by
C.J. Kuiper, the Colorado State Engineer. Comments by representatives of municipal, industrial, energy, and agricultural
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interests round out the discussion on conflicting political and
economic demands for allocation of water.
The technological context often determines what may or
may not be accomplished in the legal and political spheres. Dr.
Gordon Milliken, and Professor Lewis Grant and Kelvin
Danielson evaluate the various technological approaches to
increasing the supply of water. While Dr. Milliken examines
ten specific alternatives for increasing water supplies, Messrs.
Grant and Danielson concentrate on the techniques of water
augmentation and watershed management. The controversial
subject of weather modification and the ramifications of present laws to this new source of augmentation are studied by
Messrs. Danielson, Sherk, and Grant, who conclude that new
laws will be necessary to adequately provide for such projects.
Case studies include the Sahel and Denver, Colorado. Dr.
Michael Glantz's paper plays the valuable role of pinpointing
the limitations on "technological fixes" by analyzing the problem of "inappropriate technologies" in the context of the Sahel,
while Kenneth Miller outlines the attempts of Denver, Colorado-one of the leaders in the United States-in municipal recycling efforts.
In his incisive comments, Glenn Saunders, a leading U.S.
water lawyer, briefly summarizes the various issues presented
at the conference and places them in perspective for the workshop participants. Workshops on selected subjects and their
summarized discussions conclude the proceedings. These workshops included such areas as: (1) Water, Growth, and Planning; (2) Water and Technology; (3) Allocation and Conflicting
Needs; (4) Water and the Environment; (5) Comparative Legal
Systems; and (6) Interstate Allocation Systems.
One theme that clearly emerges even after a cursory glance
at these papers and commentaries is the interrelatedness of
water problems cutting across various disciplines and various
geographical and ideological boundaries of the world and the
resulting need for coordinated action. It is imperative that a
recent warning by the U.N. Secretary-General, Kurt Waldheim, be heeded:
[W]ater [is] a vulnerable resource that must be protected and
developed through international cooperation to avoid disastrous
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shortages when the world's population reaches six billion to seven
billion people by the end of this century.,

The conference "Water Needs for the Future" owes its
success to a large number of individuals. As the chairman of
the conference and the special editor of this volume, I gratefully acknowledge the assistance of the Board of Editors and
staff of the DENVER JOURNAL OF INTERNATIONAL LAW AND POLICY,
the officers and members of the Denver International Law Society, my colleagues at the College of Law, and my secretary,
Jackie Mijares. The Colorado Humanities Program was of
immense help in providing a matching grant which considerably eased the financial demands of such an undertaking.
I am especially indebted to Dr. Maurice Mitchell, Chancellor of the University of Denver, Dean Robert B. Yegge and
Professor John A. Carver, Jr. of the College of Law, and my
students and friends: Ian Bruce Bird, former managing editor;
Mark S. Caldwell, former business editor; Gilbert D. Porter,
managing editor; and Douglas G. Scrivner, editor-in-chief of
the JOURNAL and conference coordinator, whose invaluable advice, help, and understanding not only made my task easier
and more enjoyable but also contributed significantly to the
success of the conference.
1. N.Y. Times, Mar. 15, 1977, at 3, cols. 1-2.

